Abstract
INTRODUCTION

Tuberose (Polianthes tuberosa L.), a native
Mexican plant (South America) from the family Amaryllidaceae, has spread and adapted well in hot climates (tropical). In Indonesia, tuberose production is getting increased every year. According to the National Bureau of Statistics, production of tuberose flower in Indonesia has reached 104,975 million stalks in 2013.
Today, many tuberoses in Indonesia are only used as cut flowers. In the cut flower business, the waste of these flowers has no economic value because the flowers used for decoration purposes should be in fresh condition, whereas the wilted tuberose flowers had just been thrown away. Meanwhile, there are high demand and selling price for essential oils made from tuberose flowers. Further processing of the tuberose flower wastes, therefore, is an alternative to give added values. This research conducted in Kotabaru because Kotabaru is one of the central of cut flower market sellers in Yogyakarta; in addition the flowers waste is abundant and unutilized.
The purposes of this research were to find out whether waste of the tuberose flowers still contain valuable essential oil when extracted by enfleurage method, and also to find out which solvent, from two solvents used in the research, gave higher essential oil yield from tuberose flower wastes.
MATERIAL AND METHODS
The study was conducted to increase the added value of tuberose cut flowers waste in the flower market in Kotabaru, Yogyakarta. The waste is processed into tuberose flower essential oil. The process was conducted using enfleurage with fat as adsorbent.
Material
Raw materials used in the study were the unsold tuberose flower wastes obtained from the flower shop in Kotabaru flower market. Tuberose flower waste parts used are flower petals. Fat used as absorbent was snow white (white butter), while petroleum ether and hexane were used as solvents.
Methods
Enfleurage process is a method of capture flower essential oil with the use of fat as an adsorbent, where the aroma absorption by fat occurs in a state without heating (Guenther, 2011) . A number of 450 g of fat was added to each solvent, evenly over the surface of the glass frame or chassis. Chassis used as much for each solvent by 2 pieces with each of the chassis as much as 225 grams of fat. Petal of the sorted tuberose flower wastes were taken and placed on a chassis that has been smeared with grease. Laid flower petals done facedown. Chassis then enter into a container that has been provided and is closed. After that leave it at room temperature. Open the chassis and tuberose flower is removed and replaced every 24 hours for 7 days. Furthermore, take the fat from the chassis. To optimize the extraction process, the rest of the replaced tuberose flowers were soaked into the solvent for 1 hour and stirred every 10 minutes. Pomade, a fat resulted from enfleurage, was dissolved into both solvents in a ratio of 1 (fat):4 (solvent). Pomade was then separated from the solvents with a funnel. The filtrate, called as absolute, and then was evaporated with vacuum rotary evaporator at 40°C and 170-175 mmHg.
RESULTS AND DISCUSSION
Before entering the next process, tuberose flower waste was sorted. The function of the sorting process is to get flowers that are still viable for use. The sorting process conducted in the laboratory, and performed manually by separating the petals that were still buds and wither.
Absolute yield is the ratio between the weight of essential oil obtained and material in the extraction. Table 1 shows that petroleum ether gave greater yield of essential oil. However, compared with hexane, the solvent substances were still existed on the produced essential oil.
Absolute resulting yellowish-white essential oil and has a floral scent of tuberose. Average result of tuberose extract obtained in this study is higher than Nopalas (1999) , which ranged from 0.03 to 0.10%. This difference was caused by different extraction process. Physically, tuberose flower used in the enfleurage process alive so the flowers can still produce essential oil and vaporize it. Steam resulted by this process will be absorbed by fat, then.
Tuberose flower waste that is used in this process is the flower that has been through the process of sorting. Preferred flower is the flower that reached almost wilted blooms that produced a high yield. Bloomed flowers produced essential oils and vaporize it during respiration that make disadvantages of this enfleurage method, which is essential oils produced could not be completely separated from the fat used. Essential oils were produced and then analyzed their constituent components with GC-MS. Results of the analysis of essential oil of tuberose flower waste using GC-MS is shown in Figure 1 . Figure 1 (a) shows that the results of the GC-MS analysis of volatile oil from enfleurage process using petroleum ether solvent produced three peaks, which consists of Acetone (C 3 H 6 O), 3-methyl hexane (C 7 H 16 ), and Nonyl aldehyde (C 9 H 18 O). However, the content which is an essential oil was just Nonyl aldehyde, whereas the others are part of the solvent. Figure 1 (b) shows that the results of the GC-MS analysis of volatile oil from enfleurage process using hexane solvent produced ten peaks. Five of them are the part of solvent, and the rest, namely Methyl oleate, Eicosanol, Oleate acid, Linoleate chloride acid, and Octadecenyl aldehyde, are essential oil's composition.
CONCLUSION
Petroleum ether gave greater yield, but compared with hexane, the solvent substances were still existed on the produced essential oil.Enfleurage method with hexane as solvent, therefore, gave more pure and better quality of the produced oil.
